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PAGE LAYOUT Topology of Infrastructure: a Simple Intersection
The intersection model, our survey is based on, is shown in Fig. 1 
Index Single Intersection Road Network Traffic light
Communication between the sensor and the light controller C 1 sensor placed before the traffic light C 2 sensor placed after the traffic light It implies four directions and each of these are divided into two incoming lanes and two outbound ones. Thus, four traffic lights are set at the end of the intersection. Each lane is fitted with two wireless sensors C1 and C2, the first is placed before the traffic lights and the second one is placed after. X is the distance between the two sensors.
For each step, a light controller defines, one or several movements getting the green light as well as the duration of the step starting from the communication between the wireless sensor and the traffic light controller. It is often considered, in literature that each incoming lane is equipped with two sensors: one is located by the light so as to count the departures and the other is at a set distance in order to count the arrivals. The distance between these two sensors is variable and it has to be long enough to measure the evolution of the waiting line.
The Variables Used to Describe the Road Traffic
Road Measurement Units The number of vehicles N which covers the distance X between the two sensors located on each lane is given by the formula:
With L veh as the length of the vehicles and d s is the stopping distance (Security):
• The reaction distance d r is defined as the distance covered by the vehicle between the moment when the conductor sees the obstacle and the time when he starts braking. It is proportional to the reaction time t r , the driver and the speed, v of the vehicle. It is given through the formula:
• The reaction time t r for a driver is defined as the time that elapses between the perception of an obstacle by the driver and his or her reaction. The average reaction time for a driver who is in good shape is one or two seconds for a tired driver, but 2 to 3 seconds for a driver under the effects of an alcoholic beverage.
• The braking distance, d f is defined through the distance covered by the vehicle between the moment when the driver uses the brakes and the time when the vehicle stops. It depends on the vehicle speed, v, the mechanic state of the vehicle (brakes, tyres) as well as state of the road under the weather (rain, drought and ice, ).
To handle simpler calculations, the conditions neither those of the vehicle nor those of the road are taken into account. Therefore, the braking distance, d f , depends on the speed and is not proportional to the speed. Actually d f , depends on the kinetic energy of the vehicle and therefore depends on v 2 and not on v:
The speed of the vehicles v is given by:
In reference to (1), (2) , (3), (4) and (5) 
According to (6) and (7), we get:
We can trace the flow curve Q depending on the speed v (the data related to the vehicle length and the reaction time are supposed to be two constant values). This representation is shown in Fig. 2 
Figure 2: Speed (V) Evolution as a Function of the Flow (Q)
It is noticeable that the road flow, being in a traffic saturation state, varies according to the speed v, through a hyperbolic function. The figure displays that when the speed increases, the flow increases until it reaches a maximum thereafter it decreases to tend towards a value equal to zero when the speed tends towards infinity.
Calculation and Characterization of Congestion
And to carry out such calculations, some researchers use equations with partial derivative, equations which allow the description of physical phenomena. For example, the best vehicle flow is obtained, when the following condition is achieved:
Therefore, the formula which allows the calculations of the optimal speed v opt is obtained: 
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SIMULATION TOOL Green Light District Simulator (GLD)
GLD (Green Light District) [12] is a program that performs discrete simulations of road networks. The full application consists of two parts: an Editor and Simulator. The Editor enables the user to create an infrastructure (a road map) and save it to disk. The simulator can then load the map and run a simulation based on that map. Before starting a simulation, the user can choose which traffic light controller and which driving policy will be used during the simulation (i.e., it specifies traffic-lights green-red policy). In our case, we chose a simple infrastructure (an intersection). A screen shot of the software is available in Fig. 3 
Figure 3: Green Light District Simulator
While performing a simulation (see Fig. 3 ), different types of statistics are produced. We focus interest on the number of users (road users) Fig. 4 between the two sensors C 1 C 2 Impact Factor (JCC): 6.8765 NAAS Rating: 3.11 The cycle being a time unit of GLD, which corresponds to a software movement, such simulations were achieved on an intersection with the input probability of the edge node 0.25
SIMULATION RESULTS AND DISCUSSION
Starting from the values obtained from 
CONCLUSIONS AND PERSPECTIVES
The mathematical calculations that we have just carried out show that, in order to achieve the decongestion of the road, the vehicles must define their optimum speeds v and other suitable actions that ought to be taken in order to cross the intersections with minimal delays while at the same time avoid the stops (after their detection by the sensor C 1 placed on the track) and above all keep from changing lanes. If we continue our reasoning and we try to model the traffic congestion in a real world we all of a sudden come up against the complexity of the task because several parameters are not within our command. The driver's behavior. In the phenomenon of the road traffic congestion, the general state of the vehicle (brakestyres) and the state of the road (in case of bad weather: humidity, drought, ice on the road). In [18] [19] [20] [21] we have already For the future, we wish to use the parameters referred to before in order; to improve our algorithm previously and optimize the running sequences of the vehicles so as to find out the optimal sequences and the green wave on the most traffic jammed road. That is feasible, thanks to the communicated information provided by the sensor to the traffic light controller about the state of the traffic (according to the three cases dealt with below).
Figure
